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EXAMPLES OF HIGH TRANSIENT LOADINGS ON 
LARGE SPACE STRUCTURES 



Side Loads Shuttle Accelerations Applied 

From Tethers to Attached Beam 



ENERGY ABSORBING/LOAD LIMITING STRUT 



SCOPE OF RESEARCH ON ENERGY 
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( err* 

Cooperative agreement made with Honeywell to co-develop 
an energy absorber 



ENERGY CHARACTERISTICS OF CANTILEVERED 

TRUSSES WITH A TIP LOAD. 







TEN BAY LONG RESILIENT TRUSS EXAMPLE 



b) Deformed Truss 



STORED ENERGY CHARACTERISTICS OF 
ONE METER DEEP TRUSS. 
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a) Strain energy stored in b) Energy absorbed by 

regular truss (50 in-lb) resilient truss (2300 in-lb) 



ENERGY ABSORBING POTENTIAL FOR 10-BAY 

5-METER DEEP TRUSS 





SCHEMETIC OF ENERGY ABSORBING STRUT 
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Extended Positon 






LINEAR LOAD AND MOTION CONTROL ACTUATOR 




RIGID BODY RESPONSE OF A SOLAR ARRAY TO THE 
SHUTTLE THRUSTER PRESSURE IMPINGEMENT. 
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SOLAR ARRAY PIECEWISE LINEAR RESPONSE 







SOLAR ARRAY CHARACTERISTICS 
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Truss bending stiffness 

— ^ El = .43x El(theoretical) 

30.4” -► = 98 lb-in A 2 (Tom Irvine) 





Array input quantities 


tp = .75 sec 

Plume pressure = .0002 psi 
Total load on array = 104 lbs 



SOLAR ARRAY RESPONSE FROM FINITE 

ELEMENT ANALYSIS 
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12 BAY ENERGY ABSORBING TEST BED 

( Beam Length = 27.83’ ) 



Beam Weight = 75.47 lb Beam Frequency = . 5 Hz 



12 BAY ENERGY ABSORBING TEST BED DYNAMICS 

( Beam Length = 27.83' ) 





NEW AERO-LAB WITH 12-BAY TEST BEAM 

Loading Cable 



CONTROL ROOM 
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Large scale experiments are needed to demonstrate 
the application of these devices 



